WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




per 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification 5 

B65H 37/00, G03G 15/00 



Al 



(11) Internationa! Publication Number: 
(43) International Publication Date: 



WO 92/12087 

23 July 1992 (23.07.92) 



(21) International Application Number: PCT/US9 1/09526 

(22) International Filing Date: 19 December 1991 (19.12.91) 



(30) Priority data: 
636,785 
636,786 
636,792 



2 January 1 99 1 (02.0 1.91) US 
2 January 1991 (02.01.91) US 
2 January 1991 (02.01.91) US 



(71) Applicant: EASTMAN KODAK COMPANY [US/US]; 

343 State Street, Rochester, NY 14650 (US). 

(72) Inventors: SHEA, Robert, Howard ; 7330 Willowbrook 

Road, Victor, NY 14564 (US). HACKNAUER, Frank ; 
500 Phelps Road, Honeoye Falls, NY 14472 (US). RUS- 
SEL, Steven, Matthew ; 30 Golf Avenue, Pittsford, NY 
14534 (US). 



(74) Agent: KESSLER, Lawrence, P.; 343 State Street, Roches- 
ter, NY 14650-2201 (US). 



(81) Designated States: AT (European patent), BE (European 
patent), CH (European patent), DE (European patent), 
DK (European patent), ES (European patent), FR (Eu- 
ropean patent), GB (European patent), GR (European 
patent), IT (European patent), JP, LU (European pa- 
tent), MC (European patent), NL (European patent), SE 
(European patent). 



Published 

With international search report. 

Before the expiration of the time limit for amending the 
claims and to be republished in the event of the receipt of 
amendments. 



(54) Title: MODULAR FINISHER FOR A REPRODUCTION APPARATUS 



(57) Abstract 

An improved modu- 
lar finisher apparatus (10), 
for use with a reproduc- 
tion apparatus (12) produ- 
cing reproduction sets, for 
forming completely fin- 
ished reproduction sets. 
The improved finisher ap- 
paratus comprises a receiv- 
er (24) for receiving sheets 
of reproduction sets from 
the reproduction appara- 
tus. A first feed path (R) 
extends from the receiver 
to a sheet collector (34) 
where received sheets are 
directed. Collected sheets 
are stapled into finished 
reproduction sets. A sec- 
ond feed path extend* 
from the sheet collector to 
a set collector (50) where 
finished reproduction sets 
are collected. The finisher 
also includes at least one 
of the following devices: a 
Z-folder (70), a saddle 

stitcher (90), and an insert tray (150). Sheet transport paths (P la , P 3 , P 4 ) are provided to any of the included devices. 




>: <WO 9212087A1_I_> 



BEST AVAILABLE COPY 



FOR THE PURPOSES OF INFORMATION ONLY 

Codes used to identify States party to the PCI on the front pages of pamphlets publishing international 
applications under the PCI 



AT Austria 

AD Australia 

BB Barbados 

BE Belgium 

BF Burkina Faao 

BG Bulgaria 

BJ Benin 

BR Brazil 

CA < 'unada 

CF Central African Republic 

CG Congo 

CH Switzerland 

CI C-'oik U'Koire 

CM t ameroon 

CS ( Vut Jiuilov.ii.ia 

DE (iennauy 

OK Denmark 



ES Spain 

Fl i- in land 

FR I* ranee 

CA Gabon 

CB United Kingdom 

CN Guinea 

GR Greece 

HL Hungary 

IT Italy 

JP Japan 

KP Democratic People's Republic 

or Korea 

KR Republic of Korea 

LI I icchiemteiu 

LK ' Sri [.anka 

LU I uxembourg 

MC Monaco 



MC 


Madagascar 


ML 


Mali 


MN 


Mongolia 


MR 


Mauritania 


MW 


Malawi 


NL 


Netherlands 


NO 


Norway 


PL 


Poland 


RO 


Romania 


RU 


Russian Federation 


SD 


Sudan 


SE 


Sweden 


SN 


Senegal 


SU 


Soviet Union 


TO 


Chad 


TC 


Togo 


US 


United Slates of America 



BNSDOCID: <WO 9212087A1_I_> 



WO 92/12087 



PCT/US91/09526 



MODULAR FINISHER FOR A REPRODUCTION APPARATUS 

BACKGROUN D OF THE INVENTION 
This invention relates in general to finishers for use with 
5 reproduction apparatus, and more particularly to a modular finisher 
which includes a stapling device and may optionally include any 
combination of auxiliary devices including a supplemental sheet insert 
tray, a Z-folding device, or a saddle stitcher. 

Today's ever increasing document information flow, in the fc~m 
10 of paper documents, necessitates the ability to reproduce multi-page 
documents in a timely and efficient manner. As a result, reproduction 
apparatus, such as electrostatographic copier/duplicators, electronic 
printers, or the like, have been significantly improved as to their 
sophistication of operation, ease of use, and speed. In order to take full 
15 advantage of high speed reproduction apparatus, handling of the original 
information to be reproduced and of the completed reproductions into 
completely finished sets so as to match overall reproduction output 
productivity with reproduction apparatus speed has assumed increased 
importance. 

20 Recent significant advances in the state of the art of 

reproduction apparatus deal with the handling of original information for 
information input to such apparatus. One such novel original 
information handling device, referred to as a recirculating document 
feeder, is shown for example in U.S. -A- 4,169,674. With the 

25 recirculating document feeder of the shown type, document sheets from a 
collated document sheet stack are circulated seriatim from the stack of 
document sheets to an exposure station of a reproduction apparatus for 
copying and then returned to such stack, in order, a number of times 
equal to the desired number of reproductions to be made of such stack. 

30 As a result, the collected reproductions are in precollated sets which 
eliminates the need for further complex and expensive collation 
equipment. Of course, reproduction apparatus which handle original 
information electronically may also produce the desirable precollated 
reproduction sets. 

35 The production of precollated reproduction sets has an additional 

advantage in that the sets are immediately available for 
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further handling to provide desired completely finished reproduction 
sheet sets. This of course improves the overall productivity of the 
reproduction system. A typical example of such further reproduction 
sheet set handling is stapling of the sheets in a set together to form the 
5 completely finished reproduction set Finisher apparatus to cany out 
reproduction set stapling is shown in U.S. -A- 4,134,672, 

Although finishers of the above type have been veiy successful, 
they are limited in that they typically can effect only one type of 
finishing. Completed reproduction sets may require additional or other 

10 finishing operations, such as for example folding oversized sheets, saddle 
stitching the reproduction set to form a booklet, or insertion of 
supplemental sheets (e.g., covers). Separate auxiliary devices to 
accomplished these various ends are available in the industry today, 
although for the most part these devices are of the off-line type. That is 

15 to say, such auxiliary devices are not integrally associated with the 
reproduction apparatus (and basic finisher apparatus) and require either 
manual or mechanical intervention to bring reproduction sets to such 
devices in a form in which such auxiliary devices can perform the desired 
operation thereon. This adds expense to the overall reproduction 

20 process, and complexity to the total reproduction apparatus system, 
without adding to the efficiency or increasing the productivity of 
operation thereof. 

Moreover, in the case of auxiliary saddle stitchers, typical saddle 
stitchers employ a knife blade to urge a stack of sheets to be folded 

25 through a pair of folding rollers. The force on the folding rollers and 
their initial spacing requires particular complex adjustment to assure a 
neat, complete fold for various sheet stack thicknesses without damaging 
the stack. Such adjustment has in practice been difficult to accurately 
control. 

30 SUMMARY OF THE INVENTION 

This invention is directed to an improved modular finisher 
apparatus, for use with a reproduction apparatus, for forming completely 
finished reproduction sets. The improved finisher apparatus comprises a 
receiver for receiving sheets of reproduction sets from the reproduction 

35 apparatus. A first feed path extends from the receiver to a sheet 
collector where received sheets are directed. Collected sheets are stapled 
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into finished reproduction sets. A second feed path extends from the 
sheet collector to a set collector where finished reproduction sets 
are collected. The finisher also includes at least one of the following 
devices: a Z-folder, a saddle stitcher, and an insert tray. Sheet transport 
5 paths are provided to any of the included devices. 

Further, the improved saddle stitcher comprises a support frame 
mating with the finisher mechanism for detachably accepting modular 
devices to enable the frame to be received therein. A sheet feed path 
for receiving reproduction sheets is associated with the support frame, 

10 and an adjustable mechanism for registering reproduction sheets and 
thereafter stapled reproduction sets is mounted on the frame. Further, a 
mechanism associated with the frame is provided for stapling 
reproduction sheets at substantially the mid-line thereof, and for folding a 
stapled reproduction set substantially along the mid-line thereof. 

15 Accordingly, reproduction sheets are registered and stapled into a 
reproduction set, and thereafter the stapled reproduction set is 
reregistered and folded. Folded stapled reproduction sets are collected 
in an output hopper for operator retrieval. 

In a preferred embodiment of the improved saddle stitcher 

20 according to this invention, the mechanism for folding stapled 
reproduction sets includes an elongated knife blade and a plurality of 
pairs of nip rollers, the knife blade arranged to urge a stapled 
reproduction set sequentially through the pairs of nip rollers and then 
into an output hopper. The knife blade is mounted for reciprocation in 

25 a plane passing through the mid-line of a stapled reproduction set and 
the nips of the pairs of nip rollers Reciprocation of the knife blade may 
be at an angle to the nip line of the pairs of nip rollers to pass through 
the nips thereof progressively, whereby the fold in a reproduction set is 
effected sequentially in the direction of the fold during a segment of the 

30 travel distance of such reproduction set through the nips. The 
mechanism for reciprocating the knife blade includes a rotatable drive 
shaft, at least one crank rotatably driven by the drive shaft, at least one 
link connected to the at least one crank at one end and connected at its 
opposite end to the knife blade. Further, one roller of each of the 

35 plurality of pairs of nip rollers is supported in a frame, and the other 
roller of each of the plurality of pairs of nip rollers is 
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supported in a subframe. The subframe is pivotably connected and 
urged toward the frame, The pivot point is located downstream, in the 
direction of travel of a reproduction set being folded, from the plurality 
of pairs of nip rollers, and the mechanism for urging the subframe 
5 toward the frame is located upstream, in the direction of travel of a 
reproduction set being folded, from the plurality of pairs of nip rollers. 
Accordingly, a progressively increasing mechanical advantage is exhibited 
at each of the nip roller pairs. 

The invention, and its objects and advantages, will become more 
10 apparent in the detailed description of the preferred embodiment 

presented below. 

BRIEF DESCRIPTION OF THE DRAWINGS 
In the detailed description of the preferred embodiment of the 
invention presented below, reference is made to the accompanying 
15 drawings, in which: 

Figure 1 is a front elevational view, in cross-section, of the 
modular finisher according to this invention, with portions shown 
schematically, removed, or broken away to facilitate viewing; 

Figure 2 is a view in perspective of the support tray of the 
20 stapling module of the modular finisher; 

Figure 3a and 3b are plan and front elevational views 
respectively of a sheet folded by the Z-folder of the modular finisher; 

Figures 4a-4h are front elevational views showing, in sequence, 
the steps of operation for the Z-folder of the modular finisher, 
25 Figure 5 is a top plan view of the folding mechanism of the 

saddle stitcher of the modular finisher according to this invention, with 
portions removed or broken away to facilitate viewing; 

Figures 6a-6c are rear elevational views of the folding mechanism 
of the saddle stitcher, in cross-section and with portions removed or 
30 broken away, respectively taken along the lines designated 6a-6a, 6b-6b, 
and 6c-6c of Fig. 5; 

Figure 7 is a side elevational view of the compression assembly 
of the saddle stitcher folding mechanism; and 

Figures 8a and 8b are front and side elevational views 
35 respectively of an alternate embodiment of the folding nip roller 
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pairs and knife blade of the folding mechanism for the saddle stitcher 
of the modular finisher apparatus according to this invention. 
DETAILED DESCRIPTION OF T HE PREFERRED EMBODIMENT 
Referring now to the accompanying drawings, Fig. 1 shows the 
5 improved modular finisher apparatus according to this invention, 
designated generally by the numeral 10. The finisher apparatus 10 may 
be associated with an electrostatographic copier or copier/duplicator, a 
thermal or electronic printer, or a photographic printer, or any other like 
reproduction apparatus. The reproduction apparatus of the illustrated 

10 embodiment, shown only in part in Fig. 1, is designated generally by the 
numeral 12. The purpose of the modular finisher 10 is to efficiently 
finish reproduction sets from any conventional well known reproduction 
apparatus to form completely finished reproduction sets of a desired 
configuration at a speed which makes maximum use of the speed of the 
15 reproduction apparatus. As used herein, the term "reproduction sheets" 
refers to sheets bearing information reproduced in any well known 
manner by the reproduction apparatus or other sheets inserted into a 
reproduction set, such as for example blank sheets, cover sheets or tab 
stock; and the term "reproduction sets" refers to a plurality of 

20 reproduction sheets which when viewed together make up a copy 
corresponding to a multi-page original information bearing document. 

The timing and control of the various operative components of 
the modular finisher apparatus 10 with respect to each other and to the 
reproduction apparatus are controlled by a logic and control unit C 

25 including a microprocessor for example. The microprocessor receives 
input and timing signals from sensors (not shown) located at points in 
the paths of sheets through the finisher and associated with the 
components of the finisher. Based on such signals and a program for the 
microprocessor, the unit C produces signals to control the operation of 

30 the various components of the finisher. The production of a program for 
commercially available microprocessors suitable for use with this 
invention is a conventional skill well understood in the art. The 
particular details of any such program would, of course, depend on the 
architecture of the selected microprocessor. 

35 Typical high productivity reproduction apparatus reproduce 

information on individual sheets in a precollated manner so that the 
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sheets upon exiting the apparatus (at chute 14 in the illustrated 
embodiment) may be readily grouped into reproduction sets. To provide 
precollated reproduction sets of information contained in a document 
sheet stack, the reproduction apparatus may include a recirculating 
5 document feeder of the type described in the aforementioned U. S. 
Patent No. 4,169,674, operating to recirculate document sheets from a 
document sheet stack seriatim from the stack of document sheets to an 
exposure station of a reproduction apparatus for copying and then 
returned to such stack, in order, a number of times equal to the desired 
10 number of reproductions to be made of such stack. Alternatively, such 
as with reproduction apparatus including a mechanism for capturing or 
creating information electronically, information can be electronically 
acquired and saved in a memory storage device to thereafter be recalled 
at a desired time to form the desired number of multiple precollated 
15 reproductions sets. 

As noted above, the production of precollated reproduction sets 
enables the ready production of completely finished reproduction sets to 
markedly improve the overall productivity of the reproduction system. 
The finisher 10 according to this invention, constructed to provide a 
20 device in modular form which can accomplish the production of 
completely finished reproduction sets in a selectable variety of forms, 
includes an upper transport module 20, a stapling module 30, and an 
output hopper 50. Additionally, the finisher has provisions for optional 
auxiliary devices selected from the group including a Z-folder 70, a 
25 saddle stitcher 90, and an insert tray 150. By its unique construction, the 
modular finisher 10 according to this invention can readily accommodate 
any combination of the optional auxiliary devices. 

The upper transport module 20 of the finisher 10 is incorporated 
in a self-contained housing 22 having a first transport path P v Hie 
30 transport path Pj is defined, for example, by wire-form or sheet metal 
guides and driven nip rollers located at appropriately spaced intervals 
with respect to the guides. The upper transport module. 20 is positioned 
such that the entrance E to the path is adjacent to the chute 14 of 
the reproduction apparatus 12. In this manner, the information-bearing 
35 reproduction sheets of a reproduction set exiting the apparatus 12 are 
received seriatim in the path and directed under normal operating 
circumstances to a sheet delivery station 24. 
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The sheet delivery station 24 (which may be for example of 
the type shown and described in U.S. Pat, No. 4,930,765, issued 
June 5, 1990, in the name of Russel et al) directs the received sheets of 
a reproduction set to the stapling module 30. The station 24 includes a 
5 selectively adjustable ramp which elevates at selected intervals to guide 
delivered sheets in a manner that assures that subsequently delivered 
sheets are directed to the top of a stack of sheets as they are collected in 
the stapler module 30 described hereinbelow. It is readily apparent that 
without such elevation of the delivery station ramp, there may be a 

10 condition where such subsequently delivered sheets jam into the 
previously delivered sheets. 

Under certain circumstances, it may be desired to review a full 
reproduction set prior to accomplishing finishing operations thereon. 
Accordingly, the upper transport module 20 also includes a bypass 

15 transport path P u similarly defined by wire-form or sheet metal guides 
and spaced driven nip rollers. In path P u , sheets are directed to a proof 
set hopper 26 readily accessible to an operator for retrieval and review. 
A diverter 28 normally positioned (solid line position of Fig. 1) to 
maintain transport of sheets along the path P v However, when it is 

20 desired to review a reproduction set prior to finishing, the diverter 28 is 
selectively moved by a solenoid actuator, for example, to a position 
(broken line position of Fig. 1) to direct sheets into the Path P 1A . 
Typically under a circumstance when review of a reproduction set is 
desired prior to finishing, the reproduction apparatus may be 

25 programmed to produce an additional reproduction set to the desired 
number of reproduction sets. The sheets constituting the first 
reproduction set are directed to the hopper 26 to form, in effect, a proof 
set for the desired review. Production of the second set may then be 
delayed for a period of time sufficient to accomplish review of the proof 

30 set. If, after review, the proof set is found to be in the desired condition 
ready for finishing, the diverter 28 is returned to its normal position so 
that sheets constituting the second reproduction set (and all subsequently 
produced reproduction sets) are directed to the sheet delivery station 

35 
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24 to begin the finishing process. Of course, if the reproduction set 
is not in the desired condition, the operation of the reproduction 
apparatus 12 can be cancelled and reset to correct the condition of the 
set before repeating the reproduction process. 
5 The stapling module 30 is incorporated in a self-contained 

housing 32. The housing 32 serves to support the housing 22 of the 
upper transport module 20 at a desired vertical location relative to the 
sheet exit chute 14 of the reproduction apparatus 12. The stapling 
module includes a tray 34 positioned to accept the sheets making up a 

10 fall reproduction set from the sheet delivery station 24 of the upper 
transport module 20. The sheets of the reproduction set, delivered 
seriatim through the station 24, are respectively corner registered on the 
tray 34 against a registration gate 36a selectively located to intercept the 
reproduction set travel path and an edge guide 36b at right angles to the 

15 gate. Such corner registration may be effected for example by a rotating 
flexible disk jogger 38, or any other well known mechanism which can 
urge the individual sheets of the reproduction set in a direction 
perpendicular to sheet travel against the gate and edge guide. As 
illustrated in Fig. 2, a sheet S is moved in mutually perpendicular 

20 directions respectively by the jogger 38, rotating in the direction of its 
associated arrow, and under the influence of gravity, in the general 
direction of sheet travel. The sheet S thus moves from its solid line 
position through its broken line position into the corner formed by gate 
36a and edge guide 36b. 

25 Once all of the sheets making up the full reproduction set are 

properly corner registered, a stapling assembly 40 controlled by unit C is 
activated to place staples at a desired location (or plurality of locations) 
along the lead edge of the reproduction set registered against the gate 
36a. An exemplary stapling assembly is shown and described in U.S. Pat. 

30 No. 4,903,952, issued Feb. 27, 1990, in the name of Russel et al. The 
stapling assembly 40, of the type disclosed in the Russel et al patent, is 
described herein only to the extent necessary for a complete 
understanding of the modular finisher 10 according to this invention. 
Such stapling assembly includes a single staple unit 42 movable along 

35 rails relative to the lead edge of the registered reproduction set, and has 
an off-set pivotable clincher 44 operating in timed conjunction with a 
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su ,le head 46 to effect stapling of such registered set Of course, 
the stapling assembly may be of any suitable construction, such as for 
example having a plurality of relatively fixed location staple heads, or 
having a pivotable staple head acting in conjunction with a relatively 
5 fixed location clincher. After the reproduction set has been stapled by 
the stapling assembly 40, the registration gate 36a is moved to a remote 
location (out of the travel path for the stapled reproduction set) and an 
ejector roller 48 urges the stapled set from the tray 34 toward the output 
hopper 50. 

10 The output hopper 50 is attached to the housing 32 adjacent to 

an external wall thereof. An entrance slot 52 in the external housing 
wall provides for communication between the output hopper 50 and the 
stapling module 30. As such, stapled reproduction sets (or alternatively 
sets which pass directly through the stapling module without being 

15 stapled) are directed to the output hopper and stacked for ready operator 
retrieval. A pair of foam rollers 54 urge the reproduction sets toward a 
tray 56 angled from the horizontal in an "up hilT direction relative to the 
path of the incoming reproduction sets. The rollers 54 are of a relatively 
large diameter foam construction to enable the rollers to handle a wide 

20 variety of thicknesses of reproduction sets. A pair of dangler arms 58a, 
58b, formed of relatively light weight flexible material intercept the travel 
path of the incoming reproduction sets to urge the sets onto the tray 56. 

Due to the angle of the tray 56 with respect to the horizontal, 
the incoming reproduction sets are urged by gravitational forces to a 

25 location where their initial trailing longitudinal edge becomes the leading 
edge and engages a guide plate 60. In this manner the stack of 
reproduction sets on the tray 56 are relatively aligned against the guide 
plate. A plurality of fingers 62 (one shown in Fig. 1) are movable under 
the control of unit C to a remote position (broken line) relative to the 

30 incoming reproduction sets as a set is being registered against the guide 
plate 60, and to a position (solid line) overlying the set stack once a set 
has been registered. The fingers 62 are spring urged for example to 
apply a downward force on the stack of reproduction sets on the tray 56 
to hold the set stack against the guide plate 60 thereby substantially 
35 preventing dishevelment of the stack. 
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The elevation of the tray 56 is controlled by an elevator 
mechanism 64 of any suitable type, such as for example a spring-urged 
support, a rotating screw thread, a chain drive or the like. The tray 56 is 
lowered by the elevator mechanism 64 as reproduction sets are delivered 
5 and stacked on the tray. Further, a motor M connected to the output 
hopper 50 selectively reciprocates the hopper in a direction cross-track 
relative to the path of incoming reproduction sets delivered to the tray 
56. The timing of reciprocation of the output hopper is selected such 
that sequentially received reproduction sets are offset for ease of 

10 separation and removal from the tray by an operator. 

Turning now to the optional auxiliary devices, the the module 
defining the Z-folder 70 will first be described. The Z-folder 70 is for 
the express purpose of folding large individual sheets into a reduced 
overall size where the folded sheets can be included for example in a 

15 booklet or stack with other smaller sized sheets. As an illustrative 
example, an ll n xl7" sheet is folded so that its overall dimensions are 
ll"x8 1/2" (see Figs. 3a, 3b) for inclusion in a reproduction set with basic 
overall dimensions of irx8 1/2". The Z-folder 70 includes a driven 
cluster of rotating rollers 72 and sheet guide chutes 74 and 76 which 

20 cooperatively act on a sheet to achieve the desired folded configuration 
for the sheet. The cluster of rollers 72 and guide chutes 74 and 76 are 
mounted on a frame 82 readily receivable in the housing 22 of the upper 
transport module 20 on cooperating slide guides 84 for example. In this 
manner, if it is desired to include a Z-folder in the finisher 10, a 

25 Z-folder module is merely slid into place in the finisher. 

When it is desired to effect folding of a sheet, such sheet is 
transported along the path P 1A and then directed by a diverter 78 into 
the path P 1B . The diverter 78 is controlled for example by a solenoid 
actuator for movement to a position (solid line position of Fig. 1) for 

30 directing sheets along the path P w to the Z-folder 70 or to a position 
(broken line position of Fig. 1) for directing sheets to the proof set 
hopper 26. 

In the folding operation for the Z-folder 70, a sheet Z in the 
path P is urged into, the nip between rotating roller 72a, driven by a 
35 motor to become a driving roller, and idler roller 72b of the roller 
cluster 72 (see Fig. 4a). The roller pair 72a, 72b urge the 
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sheet into the upper chute 74 until the lead edge of the sheet engages 
an adjustable stop 74a (see Fig. 4b). The adjustment of the stop 74a 
is selected such that the distance between the stop 74a and the first fold 
nip between the rollers 72a and 72c is substantially equal to the desired 
5 distance between the lead edge of the sheet and the first fold F 1 (see 
also sheet S in Figs. 3a, 3b). Since the stop 74a prevents the sheet Z 
from moving further into the chute 74, the urging of the sheet by the 
rollers 72a and 72b causes the sheet to buckle and be fed into the first 
fold nip between the rollers 72a and 72c (see Fig. 4c). The first fold F 1 

10 is then formed by the rollers 72a and 72c, and the folded sheet is urged 
by such rollers into the lower chute 76 (see Fig. 4d). 

The sheet Z, with the first fold F, now being the leading edge, 
continues to be driven into the chute 76 until such new lead edge 
engages the stop 76a (see Fig. 4e). Similarly to the action described 

15 above relative to accomplishing the first fold F 1f the stop 76a prevents 
the sheet from moving further into the chute 76. The urging of the sheet 
Z by the rollers 72a and 72c thus causes the sheet to buckle and be fed 
into the second fold nip between the rollers 72a and 72d (see Fig. 4f). 
The second fold F 2 is then formed by the rollers 72a and 72d (see Fig. 

20 4g), and the folded sheet is thereafter urged by such rollers in a direction 
out of the Z-folder opposite to its incoming direction (see Fig. 4h). The 
distance between the stop 76a and the second fold nip between the 
rollers 72a and 72d is designed to assure that the distance between the 
second fold F 2 and the initial lead edge of the sheet Z is substantially 

25 equal to the desired overall dimension of the sheet in the in track 
direction for the Z-folded sheet. The Z-folded sheet is then directed by 
the rollers 72a and 72d to an area where the sheet overlies the sheet 
delivery station 24. When the sheet clears the driven roller cluster 72 of 
the Z-folder, it is urged by a dangler member 80 onto the station 24, and 

30 then, under the influence of gravity, changes its direction of travel. The 
folded sheet can thus be delivered through the finisher 10 for any desired 
further operation thereon, just as any other delivered sheet. 

A unique aspect of the Z-folder 70 is that it is constructed so as 
not to interfere with the bypass of sheets to the proof set hopper 26 even 

35 though it crosses the path P 1A thereto. To accomplish this end, the upper 
chute 74 of the Z-folder has a slot 74b formed 
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therein (see Fig, 1). The slot 74b is aligned with the path P 1A so 
that a sheet traveling in such path can be directed without 
interference to the hopper 26. This arrangement serves to enable the 
finisher 10 according to this invention to have its desired 
5 multi-functionality in a distinctly compact configuration. 

The module d efining the optional saddle stitcher 90 of the 
modular finisher 10 according to this invention is for the purpose of 
providing the finisher with the capability of making center stapled and 
folded booklets. The saddle stitcher 90 has five major components: a 
10 transport path P 3 , a stapling mechanism 92, a folding mechanism 94,an 
edge registration assembly 96, and a booklet-receiving output hopper 98. 
As with the optional Z-folder module 70, the major components of the 
saddle stitcher are readily receivable in the finisher 10. Particularly, the 
major components are, for example, slidably receivable on cooperating 
15 slide guides 100 in the housing 32. In this manner, if it is desired to 
include a saddle stitcher module 90 in the finisher 10, the components of 
the saddle stitcher module are merely received in place in the finisher. 

The transport path P 3 for the saddle stitcher 90 is located such 
that it communicates with the path P, of the upper transport module 20 
20 downstream, in the direction of sheet travel, from the diverter 28. A 
diverter 102, associated with the path P 3 , is movable for example by a 
solenoid actuator to a position (solid line position of Fig. 1) remote from 
the path P,, or to a position (broken line position of Fig. 1) intercepting 
the path P t to direct sheets into the path P 3 . Sheets received seriatim in 
25 the path P 3 are aligned in the cross-track direction by a jogger 
mechanism 104 (similar for example to the jogger 38 associated with the 
stapling module 30). 

The lead edges of the respective cross-track aligned sheets 
comprising a reproduction set are registered against a first gate 106 of 
30 the registration assembly 96 located to intercept the path P 3 . In order to 
accommodate for formation of neat booklets from reproduction sets of 
various overall dimensions, the gate 106 must be adjustabie along the 
path P 3 to properly locate the center staples for the booklets. 
Accordingly, the gate 106 is mounted on a support 106a adjustable 

35 
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along a slide bar i06b in the direction of sheet travel (Le M the 
direction of arrow 106c in Fig. 1). Adjustment of the support 106a 
positions the first gate 106, when in its path intercepting position, to 
locate the lead edges of the delivered sheets at a preselected distance 
5 from the stapling line defined by the stapling mechanism 92. Such 
preselected distance is desirably substantially equal to one-half the 
dimension of the sheets in the sheet travel direction. 

Once the requisite number of sheets for completing a full 
reproduction set have been delivered to the saddle stitcher module 90, 

10 the stapling mechanism 92 thereof is actuated by the control unit C to 
staple the reproduction set along the stapling line, substantially 
corresponding to the center line of the sheets in the sheet travel 
direction. After stapling has been accomplished, the gate 106 is pulled 
out of the path P 3 by a solenoid actuator 106s enabling the stapled 

15 reproduction set to continue its travel in the path P 3 under the influence 
of gravity for example. The stapled reproduction set continues its travel 
until the lead edge thereof is registered against a second gate 108 
located to intercept the path P 3 downstream of the gate 106. 

The gate 108 is adjustable in the direction of sheet travel to 

20 locate the lead edges of the delivered stapled reproduction set sheets at 
a preselected distance from the folding line defined by the folding 
mechanism 94. Such preselected distance is desirably substantially equal 
to one-half the dimension of the sheets in the sheet travel direction. 
Another way of looking at the adjustable placement of the gate 108 is 

25 that the gate 108 should be located a distance from the gate 106 
substantially equal to the distance between the stapling line defined by 
the stapling mechanism 92 and the folding line defined by the folding 
mechanism 94. In this manner, when the stapled reproduction set is 
delivered to the gate 108, the established folding line will correspond to 

30 the stapling line such that folding accomplished by the mechanism 94 
occurs on the center line of the sheets in the sheet travel direction 
resulting in formation of a neat booklet from the reproduction set. 

As is apparent, the distance between the staple line as defined 
by the stapling mechanism 92 and the folding line as defined by the 

35 folding mechanism 94 is fixed. Accordingly, any adjustment of the 
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first gate 106 necessitates a similar (substantially equal) adjustment 
of the second gate 108. Therefore, for the simplicity of construction 
and convenience of operation, the adjustability of the second gate 108 
may be accomplished by connecting the second gate to the support 106a 
5 for the first gate for movement therewith to provide simultaneous 
corresponding adjustment of the gates. 

The folding mechanism 94 includes a knife blade 110 selectively 
actuatable into cooperative relation with a double set of folding nip 
rollers 112. As more particularly shown in Figs. 5 and 6a-6c, the knife 
10 blade 110 is supported by a bar 114 which is, in turn, mounted for 
reciprocation in linear slides 116 provided respectively in spaced frame 
plates 118. The slides 116, made from a friction reducing material such 
as nylon for example, are aligned with the folding nip roller pairs 112 to 
accurately guide the knife blade 110 between the rollers on reciprocation 
15 of the blade. The individual rollers 112a-112d, which comprise the 
folding nip roller pairs 112, are designed to maintain significant structural 
rigidity under load to minimize deflection. For example, the rollers may 
respectively be constructed as a solid aluminum core coated with rubber 
with steel shafts knurled and pressed into the bored ends thereof. The 
20 lower rollers 112b, 112d of the roller pairs are rotatably supported in the 
frame plates 118, while the upper rollers 112a, 112c are rotatably 
supported in spaced subframe plates 118a. The subframe plates 118a are 
connected to the frame plates 118 respectively by pivot pins 118b located 
downstream (in the direction of sheet travel) from the folding nip roller 
25 pairs. Accordingly, sheets being folded are urged by the knife blade 110 
through one roller nip (i.e., between the rollers 112a and 112b) and then 
through the other roller nip (i.e., between the rollers 112c and 112d). 

In order to accomplish neat folding of the sheets of the 
reproduction set, it is necessary to provide a desired predetermined 
30 engagement force between the rollers of the folding roller nip pairs 112 
as the sheets of the reproduction set are urged therebetween. 
Accordingly, a compression assembly 120 is provided. The compression 
assembly 120 (best shown in Figs. 5, 6c, and 7) includes an upper anchor 
bar 120a interconnected between the frame plates 118 and a lower 
35 anchor bar 120b interconnected between the subframe plates 118a. A 
pair of compression springs 122 are retained between the 
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upper anchor bar 120a and the lower anchor bar 120b by long bolts 
124. The long bolts are guided in bearings in the upper anchor bar 
and are threaded to the lower anchor bar to maintain a predetermined 
preload force between the bars and thus between the associated structure 
5 including, ultimately, the nip roller pairs 112. The attachment of the 
upper and lower anchor bars to the frame plates and subframe plates 
respectively are by way of pivot pins 126. The pivot pins 126 enable the 
anchor bars 120a, 120b to pivot relative to the frame plates 118 and the 
subframe plates 118b in order to prevent binding of the long bolts 124 as 
10 the springs 122 compress during the folding operation. 

The provision of folding nip roller pairs 112 offers several 
significant advantages in the operation of the folding mechanism 94. 
Due to the location of the compression springs 122 of the compression 
assembly 120 relative to the nip roller pairs 112 and the pivotal 
15 relationship between the upper rollers and lower rollers of the nip roller 
pairs, a different mechanical advantage is exhibited at each of the nip 
roller pairs. Specifically, the mechanical advantage at the second nip 
roller pair (rollers 112b and 112d) closest to the pivot axis of the 
subframe plates 118a is significantly greater than the mechanical 
20 advantage at the first nip roller pair (rollers 112a and 112c), for example 
on the order of twice as large. Therefore, the fold formed in the 
reproduction set is accomplished in two steps of increasing clamping 
force. Thus the force at the first nip roller pair may be set to be 
substantially less than has heretofore been necessary to accomplish the 
25 desired booklet folding. With this arrangement, it is not a concern that 
the fold at the first nip roller pair be complete, and accordingly the force 
at such first nip pair can be set to assure the starting of an accurate and 
neat fold without forcing the reproduction set to be folded into the nip 
under such pressure as might damage the set. Moreover, as the 
30 reproduction set being folded passes through the first nip roller pair, the 
subframe plates 118a are wedged slightly open relative to the frame 
plates 118. Therefore, the greater force-applying second nip roller pair is 
already somewhat spread apart to readily receive the reproduction set 
being folded to complete the folding operation. With this arrangement 
35 then, the first nip roller pair is thus wedged 
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open with a relatively light (non-damaging to the reproduction set) 
force irrespective of the thickness of the reproduction set being 
folded, and the second nip roller pair is accordingly partially opened by 
the set passing through the first nip roller pair. As a result, the folding 
5 mechanism 94 is effectively operational to automatically fold reproduction 
sets of various thicknesses without the need for a nip gap adjustment 
mechanism as would be required to accommodate various reproduction 
set thicknesses when only one nip roller pair is utilized to accomplish the 
folding operation. 

10 In order to effect selective reciprocation of the knife blade 110, 

under the control of unit C, the folding mechanism 94 of the saddle 
stitcher 90 includes a motor 130 having an output shaft 130a (see Fig. 
6c). The output shaft 130a is drivingly connected to a main pulley 132a 
of a belt-and-pulley drive arrangement 132 (see Fig. 6b). A plurality of 

15 elements of the drive arrangement 132 are coupled respectively to the 
rollers 112a-112d of the folding roller nip pairs 112 to continuously rotate 
the rollers. Further, elements of the drive arrangement 132 are coupled 
to drive gears 134, fixedly, mounted on a cross shaft 134a, through a 
clutch mechanism 136 to rotate the cross shaft (and thus the drive gears) 

20 on actuation of the clutch mechanism. The drive gears 134 mesh with 
cranks 138 (see Fig. 6a) which have links 140 pivotably connected at 
their respective ends to the cranks and the knife blade support bar 114. 

A switch (not shown) of any well known type detects the angular 
position of the cranks 138 and provides a signal for the control unit C to 

25 effect actuation of the clutch mechanism 136. Such clutch mechanism 
actuation occurs for one revolution of the cranks 138 so that for each 
reproduction set to be folded, the knife blade 110 is reciprocated through 
one complete stroke. A complete stroke of the knife blade 110 
contemplates travel of the blade a distance sufficient to urge the 

30 reproduction set being folded completely through the folding mechanism 
94 and out of the nip roller pairs 112 where the formed booklet falls 
under the influence of gravity into the. output hopper 98. The hopper 98 
is mounted in the housing 32 of the modular finisher 10 on slides 98a so 
as to enable the hopper to move to a convenient location, for example 

35 external to the housing, to facilitate operator retrieval of the folded 
booklets collected in the hopper. 
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In one embodiment of the saddle stitcher 90 according to this 
invention, the links 140 are of somewhat different lengths. 
Accordingly, the angle of the knife blade 110 relative to the folding nip 
roller pairs 112 changes during the reciprocation of the knife blade. As 
5 a result, the reproduction set being folded is sent into the nips of the 
roller pairs at a skewed angle (rather than squarely with respect to the 
nips) so that the edge being folded does not contact the nip rollers all at 
once. Rather, the fold is effected sequentially in the direction of the fold 
during a segment of the travel distance of the reproduction set through 
10 the nip. This results in a tighter fold than can be accomplished when 
the fold is produced all at once (for a given nip pressure), and reduces 
the noise and power to complete the fold. 

In another embodiment of the saddle stitcher according to this 
invention, the rollers of the folding nip roller pairs have a plurality of 
15 under-cut portions for accepting a complementary shaped knife blade. 
As shown in Figs. 8a and 8b, an exemplary roller pair designated by the 
numeral 112' has undercut portions 142. Such under-cut portions readily 
receive complementary portions 144 of the knife blade 110' in a 
substantially non-contacting manner. With such arrangement, the the 
20 angle of the knife blade to the nip roller pairs can be kept square, thus 
assuring a square fold in forming the reproduction set into a folded 
booklet, and the force on the roller pairs to effect folding is substantially 
independent of the insertion of the knife blade therebetween. 

Turning now to the module defining the insert tray 150 (shown 
25 in Fig. 1), the insert tray is for the purpose of providing the modular 
finisher 10 according to this invention with the ability to selectively add 
additional sheets to a reproduction set. For example the additional 
sheets may be preprinted cover sheets of the same or different stock 
characteristics to the sheets of the reproduction set, or may be sheets 
30 utilized within a reproduction set to separate distinct portions of the set. 
The insert tray 150 includes a sheet receiving hopper 152 removably 
locatable in the top cover 154 for the finisher 10. The hopper 152 has 
appropriate guides (not shown) for aligning a stack of sheets therein 
relative to a sheet feed device 156. The sheet feed device 156, of any 
35 well known type such as a scuff feeder or a vacuum feeder 
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for example, is activated by the control unit C when it is desired to 
selectively feed a single sheet from the hopper 152 to have such sheet 
inserted into a reproduction set being received by the finisher 10. The 
sheet is fed into a transport path P* communicating with the transport 
5 path P t of the upper transport module 20 between the entrance E and 
the diverter 28. Accordingly, the additional sheet is selectiveh/ inserted 
into the path at a desired time during the finishing of a reproduction 
set to be treated the same as any other sheet in the set during the 
finishing operation. 

10 



15 



20 



25 



30 



35 



BNSOOCIO: <WO 9212087A1_L> 



WO 92/12087 



PCT/US91/09526 



- 19 - 

WE CLAIM: 

1. For use with a reproduction apparatus producing reproduction 
sets of a series of reproductions reproduced on sheets respectively, an 
improved modular finisher apparatus for forming completely finished 
5 reproduction sets, said improved modular finisher apparatus characterized 
12X including a first housing, a cover for said first housing, first auxiliary 
modular device receiving means for receiving an auxiliary modular device 
in said cover, means in said first housing for receiving sheets of 
reproduction sets from said reproduction apparatus, means in said first 

10 housing for defining a first feed path extending from said receiving 
means, second auxiliary modular device receiving means for receiving an 
auxiliary modular device in said first housing, a second housing associated 
with said first housing, means in said second housing communicating with 
said first feed path defining means for collecting sheets from said first 

15 feed path defining means, means in said second housing for stapling 
collected sheets into stapled reproduction sets, means associated with said 
second housing for collecting stapled reproduction sets, means, in said 
second housing defining a second feed path from said sheet collecting 
means to said set collecting means, for directing stapled reproduction sets 

20 from said sheet collecting means to said set collecting means, third 
auxiliary modular device receiving means for receiving an auxiliary 
modular device in said second housing, at least one auxiliary modular 
device selected from the group of a Z-folder, a saddle stitcher, and an 
insert tray; said selected at least one auxiliary modular device being 

25 received in said first, second, or third auxiliary modular device receiving 
means, and means for providing sheet transport paths from said first feed 
path defining means to any of the selected auxiliary modular devices. 

2. The improved modular finisher of Claim 1 characterized in 
that said reproduction set collecting means includes an output hopper 

30 attached to said second housing externally thereof, and an opening 
defined in said second housing, said opening being located so as to 
provide communication between said second feed path defining means 
and said output hopper. 

3. The improved modular finisher of Claim 2 characterized in 
35 that said output hopper includes a tray, an elevator mechanism coupled 

to said tray to selective raise and lower said tray relative to said opening 
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in said second housing so as to position the top of a stack of 
reproduction sets received on said tray at a levei to receive the next 
subsequent reproduction set on the top such stack. 

4. The improved modular finisher of Claim 3 characterized bv 
5 said output hopper further including a mechanism coupled to said tray 

for selectively moving said tray in a direction transverse to the direction 
of movement of a reproduction set as it is received in said tray, and 
means for controlling operation of said mechanism between the receiving 
of sequential reproduction sets so that such sets are relatively offset when 
10 stacked on said tray. 

5. The improved modular finisher of Claim 3 characterized in 
that said tray of said output hopper is positioned relative to the direction 
of movement of reproduction sets received at said tray at an angle to the 
horizontal so as to intercept the path of such sets received at said tray. 

15 6. The improved modular finisher of Claim 5 characterized by 

said output hopper further including a guide plate located relative to said 
tray so as to align the lead edges of reproduction sets received on said 
tray, and means for applying a force to the stack of reproduction sets on 
said tray to retain such stack its in aligned position against said guide 

20 plate. 

7. The improved modular finisher of Claim 6 characterized in 
foat said force applying means includes at least one finger mounted for 
movement to a position in contact with the topmost set in the stack of 
reproduction sets on said tray and a position remote from said stack, and 

25 means for selectively moving said at least one finger to its remote 
position as a set is received on said stack on said tray so as not to 
interfere with receiving of such set, and thereafter moving said at least 
one finger to its contact position to hold such stack in its aligned position 
against said guide plate. 

30 8. The improved modular finisher of Claim 1 characterized by 

said first housing further including a proof set collection tray, means 
defining an alternate feed path communicating with said first feed path 
defining means and extends to said proof set collection tray, and means 
for selectively diverting sheets from said first feed path defining means to 

35 said alternate feed path defining means for delivery of sheets to said 
proof set tray. 
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9. The improved modular finisher of Claim 8 characterized bv 
further including control means for: (1) controlling said reproduction 
apparatus to effect production of an additional reproduction set above 
the desired number of requested reproduction sets, (2) setting said 

5 diverting means to direct the sheets comprising the first reproduction set 
to said proof set tray, and (3) delaying production of the second and 
subsequent reproduction sets for a time sufficient to enable the 
reproduction set directed to said proof set tray to be examined* 

10. For use with a reproduction apparatus having a modular 
10 finisher apparatus for forming completely finished reproduction sets of a 

series of reproductions produced on sheets respectively by said 
reproduction apparatus, said modular finisher including means for 
receiving, collecting and stapling reproduction sheets and means for 
detachably accepting modular auxiliaiy devices including a saddle stitcher, 

15 an improved saddle stitcher for said modular finisher characterized by 
including a support frame, said frame including means for mating with 
said means for detachably accepting modular devices to enable said 
frame to be received by such means, means associated with said support 
frame for defining a sheet feed path communicating with said 

20 reproduction sheet receiving means, means mounted on said frame for 
registering reproduction sheets, means associated with said frame for 
stapling registered reproduction sheets at substantially the mid-line 
thereof to form a reproduction set, means for folding a stapled 
reproduction set substantially along the mid-line thereof, and an output 

25 hopper for collecting folded stapled reproduction sets. 

11. The improved saddle stitcher of Claim 10 characterized bv 
said registration means including a first gate, and means for selectively 
moving said first gate to a position intercepting the sheet feed path of 
said sheet feed path defining means to register reproduction sheets in 

30 preparation for stapling, and to a position remote from such path after 
stapling reproduction sheets into a reproduction set. 

12. The improved saddle stitcher of Claim 11 characterized bv 
said registration means further includings means for adjustably supporting 
said first gate on said frame for movement in the direction of the sheet 

35 feed path of said sheet feed path defining means, whereby the location at 
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which said first gate of said registration means intercepts such sheet 
feed path can be adjusted in accordance with the dimension of 
reproduction sheets along such sheet feed path so that such reproduction 
sheets are registered at said first gate with the mid-line of such sheets 
5 aligned with said stapling means. 

13. The improved saddle stitcher of Claim 12 characterized in 
that said registration means further includes a second gate positioned to 
intercept the path of said sheet feed path defining means downstream of 
said first gate, in the direction of travel of the reproduction sheets, at a 

10 location whereby, when said first gate is moved to its remote position, 
the lead edge of a stapled reproduction set is moved to engage and be 
registered by said second gate at a position where the mid-line of said 
stapled reproduction set is aligned with said folding means. 

14. The improved saddle stitcher of Claim 13 characterized in 
15 thai said second gate is interconnected with said first gate so as to move 

therewith as said first gate is adjusted to similarly adjust said second 
gate. 

15. The improved saddle stitcher of Claim 10 characterized in 
that said folding means includes an elongated knife blade and a plurality 

20 of pairs of nip rollers, said knife blade arranged to urge a stapled 
reproduction set sequentially through said pairs of nip rollers and then 
into said output hopper. 

16. The improve saddle stitcher of Claim 15 characterized in 
that said knife blade is mounted for reciprocation in a direction 

25 transverse to the sheet feed path of said sheet feed path defining means, 
said knife blade lying in a plane passing through the mid-line of a 
stapled reproduction set and the nips of said pairs of nip rollers. 

17. The improved saddle stitcher of Claim 16 characterized in 
that said folding means includes means for reciprocating said knife blade 

30 in said plane at an angle to the nip line of said pairs of nip rollers to 
pass through said nips thereof progressively, whereby the fold in a 
reproduction set is effected sequentially in the direction of the fold 
during a segment of the travel distance of such reproduction set through 
said nips. 

35 18. The improved saddle stitcher of Claim 17 characterized in 

that said reciprocating means includes a rotatable drive shaft, at 
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least one crank rotatably driven by said drive shaft, at least one 
link connected to said at least one crank at one end and connected at 
its opposite end to said knife blade. 

19. The improved saddle stitcher of Claim 18 characterized in 
5 that said reciprocating means includes a motor having a rotating output 

shaft, clutch means for selectively coupling said motor output shaft to 
said drive shaft, and control means for actuating said clutch means to 
couple said output shaft to said drive shaft for a time sufficient to rotate 
said crank through one revolution to effect one reciprocation cycle for 
10 said knife blade. 

20. The improved saddle stitcher of Claim 19 characterized in 
that said reciprocating means includes a pair of cranks and a pair of 
links associated respectively therewith, said links being connected to 
opposite ends of said elongated knife blade, with one link being longer 

15 than the other link. 

21. The improved saddle stitcher of Claim 16 characterized in 
that said folding means includes a subframe, and means for urging said 
subframe toward said frame; and wherein one roller of each of said 
plurality of pairs of nip rollers is supported in said frame, and the other 

20 roller of each of said plurality of pairs of nip rollers is supported in said 
subframe. 

22. The improved saddle stitcher of Claim 21 characterized * n 
that said folding means includes a pivot pin for pivotably connecting said 
subframe to said frame, said pivot pin is located downstream, in the 

25 direction of travel of a reproduction set being folded, from said plurality 
of pairs of nip rollers, and said urging means is located upstream, in the 
direction of travel of a reproduction set being folded, from said plurality 
of pairs of nip rollers, whereby a progressively increasing mechanical 
advantage is exhibited at each of said nip roller pairs. 

30 23. The improved saddle stitcher of Claim 15 characterized in 

that said output hopper is selectively movable to a location to collect 
folded reproduction sets exiting said plurality of pairs of nip rollers of 
said folding means, and to a remote location where removal of collected 
folded reproduction sets from said output hopper is facilitated. 

35 24. For use with a reproduction apparatus having an associated 

modular finisher apparatus for forming completely finished 
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reproduction sets of a series of reproductions produced on sheets 
respectively by said reproduction apparatus, said modular finisher 
including an improved saddle stitcher comprising a support frame, means 
associated with said support frame for defining a sheet feed path for 
5 receiving reproduction sheets, means mounted on said frame for 
registering reproduction sheets, means associated with said frame for 
stapling registered reproduction sheets at substantially the mid-line 
thereof to from a reproduction set, means for folding a stapled 
reproduction set substantially along the mid-line thereof said folding 

10 means including an elongated knife blade mounted for reciprocation in a 
direction transverse to the sheet feed path of said sheet feed path 
defining means, a plurality of pairs of nip rollers, and means for 
reciprocating said knife blade in a plane passing through the mid-line of 
a stapled reproduction set and the nips of said pairs of nip rollers to 

15 urge a stapled reproduction set sequentially through said pairs of nip 
rollers, and an output hopper for collecting folded stapled reproduction 
sets exiting from said pairs of nip rollers. 

25. The improved saddle stitcher of Claim 24 characterized in 
that said reciprocating means includes a pair of cranks and a pair of 

20 links associated respectively therewith, said links being connected to 
opposite ends of said elongated knife blade, a rotatable drive shaft, said 
cranks being rotatably driven by said drive shaft, a motor having a 
rotating output shaft, clutch means for selectively coupling said motor 
output shaft to said drive shaft, and control means for actuating said 

25 clutch means to couple said output shaft to said drive shaft for a time 
sufficient to rotate said crank through one revolution to effect one 
reciprocation cycle for said knife blade. 

26. The improved saddle stitcher of Claim 24 characterized in 
that one of said links is longer than the other of said links, so that said 

30 elongated knife blade on reciprocation is at an angle to the nip line of 
said pairs of nip rollers to pass through said nips thereof progressively, 
whereby the fold in a reproduction set is effected sequentially in the 
direction of the fold during a segment of the travel distance of such 
reproduction set through said nips. 

35 27. The improved saddle stitcher of Claim 24 characterized in 

that said registration means includes a first gate; means for 
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selectively moving said first gate to a position intercepting the 
sheet feed path of said sheet feed path defining means to register 
reproduction sheets in preparation for stapling, or to a position remote 
from such path after stapling reproduction sheets into a reproduction set; 
5 and a second gate positioned to intercept the path of said sheet feed 
path defining means downstream of said first gate, in the direction of 
travel of the reproduction sheets, at a location whereby, when said first 
gate is moved to its remote position, the lead edge of a stapled 
reproduction set is moved to engage and be registered by said second 
10 gate at a position where the mid-line of said stapled reproduction set is 
aligned with said folding means. 

28. The improved saddle stitcher of Claim 27 characterized in 
that said registration means further includes means for adjustably 
supporting said first gate on said frame for movement in the direction of 

15 the sheet feed path of said sheet feed path defining means, whereby the 
location at which said first gate of said registration means intercepts such 
sheet feed path can be adjusted in accordance with the dimension of 
reproduction sheets along such sheet feed path so that such reproduction 
sheets are registered at said first gate with the mid-line of such sheet 

20 aligned with said stapling means, and said second gate is interconnected 
with said first gate so as to move therewith as said first gate is adjusted 
to similarly adjust said second gate. 

29. The improved saddle stitcher of Claim 24 characterized in 
that said output hopper is selectively movable to a location to collect 

25 folded reproduction sets exiting said plurality of pairs of nip rollers of 
said folding means, and to a remote location where removal of collected 
folded reproduction sets from said output hopper is facilitated. 

30 



35 



BNSDOCID: <WO 9212087A1J_> 



WO 92/12087 



PCT/US91/09526 




BNSDOCIR <WO 9212087A1_I_> 



WO 92/12087 



PCT/US91/09526 




BNSDOCID: <WO 9212087A1J > 



WO 92/12087 



PCT/US91/09526 




BNSOOCID: <WO S21 2087A 1 _!_> 




BNSDOCID: <WO 9212087A1_I_> 



WO 92/12087 



PCI7US91/09S26 



FIG. 4e 



FIG. 4f 



FIG. 4g 



FIG.4h 




BNSDOCID: <WO 9212087A1_I_> 



WO 92/12087 PCT/US91/09526 




FIG. 6a 



BNSDOCID: <WO 



.9212087A1_I_> 



INTERNATIONAL SEARCH REPORT 

International Application No PCT/US 91/09526 



1. CLASSIFICATION OF SUBJECT MATTER (if several classification symbols apply, indicate all) 5 


According to international Patent Classification (IPC) or to both National Classification and IPC 

IPC5: B 65 H 37/00, G 03 G 15/00 


II. FIELDS SEARCHED 


Minimum Documentation Searched 7 


Classification System 


Classification Symbols 


IPC5 


B 65 H; G 03 G 


Documentation Searched other than Minimum Documentation 
to the Extent that such Documents are Included in Fields Searched 8 




III. DOCUMENTS CONSIDERED TO BE RELEVANT 9 


Category ■ 


Citation of Document, 11 with indication, where appropriate, of the relevant passages 12 


Relevant to Claim No. 13 


A 


GB, A, 2230764 (RICOH COMPANY LIMITED) 
31 October 1990, see abstract; 
figures 1-17 


1-29 


A 


EP, Al, 0346851 (CANON KABUSHIKI KAISHA) 
20 December 1989, see column 15 - 
column 26; figures 1-38 


1-29 


A 


Patent Abstracts of Japan, Vol 
abstract of JP 63- 74874, publ 
(RICOH CO LTD) 


12, No 296, M731, 
1988-04-05 


1-29 


■ Special categories of cited docunents? 10 

"A" document defining the General state of the art which is not 
considered to be of particular relevance 

*E~ earlier document but published on or after the international 
filing date 

"I* document which may throw doubts pn priority claim(s) or 
which is cited to establish the publication date of another 
citation or other special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or 
other means 

"P* document published prior to ttje international filing date bu 
later than the priority date claimed 


T later document published after \ he international filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

*X" document of particular relevance, the claimed, invention 
cannot be considered novel or cannot be considered to 
involve an inventive step 

*Y* document of particular relevance, the claimed invention 
cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art. 

' '&* document member of the same patent family 


IV. CERTIFICATION 


Date of the Actual Completion of the International Search 

6th May 1992 


Date of Mailing of this International Search Report 

2 7. 05. 92 


International S earning Authority 

EUROPEAN PATENT OFFICE 


Signature of Authorizejl^pfficer 

/^^^y^^^^^^anMle van der Haas 



■crm PCT/lSA/210 (second sheet) (January 1985) 



BNSDOCID: <WO 9212087A1_I_> 



Internatianal Application No. 



PCT/US 91/09526 



.... DOCUMENTS CONSIDERED TO BF RELEVANT < cnNT,-H> FROM THE SECOND SHEET} 



Category • 



A,D 



C |»tl on of Document, witn Indication, where appropriate, of the relevant passages 



A,D 



US A, 4134672 (L.E. BURLEW ET AL) 
16 January 1979, see abstract; 
figures 2-15 



US, A, 4169674 (M.J. RUSSEL) 2 October 1979, 
see column 4 - column 5; 
figures 1-5 



US, A, 4313670 (J.R. CALDWELL) 2 February 1982, 
see column 2 - column 17; 
figures 2-15 



US, A, 4497478 (R. RESCHENHOFER ET AL) 
5 February 1985, see column 3 - 
column 6; figures 1-8 



US, A, 4509732 (T. KANNO ET AL) 9 April 1985, 
see column 10 - column 14; 
figures 1-19 



US, A, 4595187 (H.T. BOBER) 17 June 1986, 
see column 2 - column 4; 
figures 1-7 



US, A, 4603971 (W.P. KUKUCKA ET AL) 
5 August 1986, see column 3 - 
column 7; figures 1-5 



US, A, 4717134 (N. I IDA ET AL) 5 January 1988, 
see column 2 - column 7; 
figures 1-12 



Relevant to Claim Ho 



1-29 



1-29 



1-29 



1-29 



1-29 



1-29 



1-29 



1-29 



=oni PCT/ISA/210 (extra snootJ (January 1985J 



BNSOOCID: <WO 92120S7A1 J_> 



International Application No. PCT/US 91/09526 



HI. DOCUMENTS CONSIDERED TO BE RELEVANT (CONTINUED FROM THE SECOND SHEET) 


Category " 


Citation of Document, with indication, where appropriate, of the relevant passages 


Relevant to Claim No 


A 


us, 


A, 4871158 (J.N. MAY ET AL) 3 October 1989, 
see column 3 - column 6; 
figures 1-3 


1-29 


A 


us, 


A, 4878656 (T. HON JO ET AL) 7 November 1989, 
see column 3 - column 9; 
figures 1-8 


1-29 


A,D 


us, 


A, 4903952 (S.M. RUSSEL ET AL) 
27 February 1990, see abstract; 
figures 1-4 


1-29 


A 


us, 


A, 4917364 (N. I IDA ET AL) 17 April 1990, 
see column 2 - column 6; 

f i nuv»oc 1— in 
■ l ijui * » j. a. w 


1-29 


A 


us, 


A, 4S17366 (K. MURAKAMI ET AL) 
17 April 1990, see column 5 - 
column 25; figures 1-34 


1-29 


A,D 


us, 


A, 4930765 (S.M. RUSSEL ET AL) 
5 June 1990, see column 2 - 
column 3; figures 1-4 


1-29 


A 


us, 


A, 5007625 (H.T. KREMERS ET AL) 
16 April 1991, see column 3 - 
column 8; figures 1-4 


1-29 



Fora PCT/ISA/210 Coxtra sh«ot3 (January 19853 



BNSDOCID: <WO 921 2087A "»_!_> 



•,„„ m „ic„,.App,.c a ,ionNc PCT/US 91/09526 



F FURTHER INFORMATION CONTINUED FROM THE SECOND SHEET 



□ QSSERVATtONS WHERE CERTAIN CLAIMS WERE FOUND UNSEARCHABLE 



This «P0rt h„ no, be fe M in r«p.ct of certain claim, u-.rAr.IC. 17(2, <a, lor lh. fo..owin 9 reasons: 

1. □ Cleim numbers because .hey relets to subject mutter not require to be searched by lb!s Authority, namely: 



2. □ ,he """^ 



- 1 — I Claim numbers — . becau 

3. LJ fences a( POT Rule 6.4(a). 



, they are dependent claims and are not drafted in accordance with the second and third sen- 



VI. [3 observations where unity of invention is lacking 2 



This international Searching Authority found multiple inventions in this international application as follows: 

1. Claim 1-9: An improved modular finisher apparatus 

2. Claim 10-23: An improved saddle stitcher for said finisher apparatus 

3. Claim 24-29: An improved saddle stitcher for said finisher apparatus, including folding 

means comprising a knife blade 
, r~ As all required additional seatch fe.es were timely paid by Ih. applicant, this international seamh report covers all searehab.e 
1.1 claims olthe international application. 

2. □ SMStt 1 * ^ne«« » JBfiT— ~" ~ 

A ns as all searchabie claim, could be searched without effort justifying an additional fee, the International Searching Authority 
4 - lia did not invite payment of any additonal fee. 

Remark on Protest 
I"! The additional search fees were accompanied by applicant's protest. 
PI ho protest accompanied the payment of additional a each fees. 



: 0 m PCT/ISA/210 Csuppleaental sneet C23J CJanuar* 19fl53 



BNSDOCID: <WO 9212087A1_I_> 



ANNEX TO THE INTERNATIONAL SEARCH REPORT 

ON INTERNATIONAL PATENT APPLICATION NO.PCT/US 91/09526 

SA 55984 

This annex lists the patent family members relating to the patent documents cited in the above-mentioned I international search report. 

The members are as contained in the European Patent Office EDP file on £.0/ 113/ 3f 

The European Patent olfiea is in no way liable for Iheseparticulars which are merely fliven far the purpose of information. 





Patent document 


Publication 


Patent family 


Publication 


cited in search report 


date 


member<s} 


date 


GB-A- 


2230764 


31/10/90 


DE-A- 


4012285 


22/11/90 




US-A- 


5083760 


28/01/92 








JP-A- 


2276691 


13/11/90 








JP-A- 


2276692 


13/11/90 








JP-A- 


2279388 


15/11/90 








JP-A- 


2279389 


15/11/90 


._ 

EP-A1- 


0346851 


_ 

20/12/89 


JP-A- 


1313261 


18/12/89 




JP-A- 


2023150 


25/01/90 








JP-A- 


2033065 


02/02/90 


US-A- 


4134672 


16/01/79 


N0NE 






US-A- 


4169674 


02/10/79 


BE-A- 


835568 


1 3/0R/76 






CA-A- 


1077556 


13/05/80 








CH-A- 


O0O.3OZ 


29/09/78 








DE-A-B-C 


2550985 


26/05/76 








FR-A-B- 


2291135 


11/06/76 








6B-A- 


1492466 


23/11/77 S 








JP-C- 


1290592 










JP-A- 


55098762 


28/07/80 








JP-B- 


56040338 


19/09/81 


US-A- 


4313670 


02/OZ/oZ 


_ 

CA-A- 


1144301 


12/04/83 






EP-A-B- 


0028165 


06/05/81 








JP-B- 


2055777 


28/11/90 








JP-A- 


56074270 


19/06/81 


US-A- 


4497478 


05/02/85 


DE-A- 


3234746 


22/03/84 


JP-A- 


59212358 


01/12/84 


US-A- 


4509732 


09/04/85 


DE-A-C- 


3006936 


£.0/ UO/ OU 


JP-A- 


55115541 


05/09/80 


US-A- 


4595187 


17/06/86 


N0NE 






US-A- 


4603971 


05/08/86 


JP-A- 


61075769 


18/04/86 


US-A- 


4717134 


05/01/88 


JP-A- 


61211272 


19/09/86 






US-A- 


4883265 


28/11/89 








US-A- 


4917364 


17/04/90 








JP-A- 


61217476 


27/09/86 








JP-A- 


61243771 


30/10/86 


US-A- 


4871158 


03/10/89 


N0NE 







For more details about this annex: see Official Journal of the European patent Office, No. 12/32 



EPO FORM P0479 



BNSDOCID: <WO 9212087A1 J_> 



SA 55984 




S-A- 4878656 



S-A- 4903952 



US-A- 4917364 



07/11/89 



JP-A- 
JP-A- 
JP-A- 
JP-A- 



27/02/90 



17/04/90 



US-A- 4917366 



17/04/90 



EP-A- 
JP-T- 
W0-A- 



JP-A- 
US-A- 
US-A- 
JP-A- 
US-A- 



US-A- 4930765 



05/06/90 



DE-A-C- 

DE-A- 

DE-A- 

GB-A-B- 

GB-A- 

G8-A-B- 

JP-A- 

JP-A- 

JP-A- 

JP-A- 

JP-A- 

JP-A- 

JP-A- 

JP-A- 

JP-A- 

JP-A- 

JP-A- 

JP-A- 

JP-A- 

JP-A- 

JP-A- 

JP-A- 

JP-A- 

JP-A- 

NONE 



63235258 
63235257 
63235259 
63235260 



0389599 
3500999 
90/02050 



61211272 
4717134 
4883265 

61243465 
4811039 



3705895 
3744948 
3744949 
2187174 
2221454 
2221455 
62196676 
62196677 
62196246 
62196247 
62196248 
62196249 
62239169 
62239170 
62239171 
62239176 
62239172 
62239174 
62290678 
62290653 
62289864 
62289865 
62289863 
62289860 



US-A- 5007625 

For mors details about this annex : 
EPO FORM P047B 



16/04/91 



CA-A- 
EP-A- 



2021746 
0414503 



30/09/88 
30/09/88 
30/09/88 
30/09/88 



03/10/90 
07/03/91 
08/03/90 



19/09/86 
05/01/88 
28/11/89 
29/10/86 
07/03/89 



10/09/87 

11/10/90 

04/10/90 

03/09/87 

07/02/90 

07/02/90 

31/08/87 

31/08/87 

29/08/87 

29/08/87 

29/08/87 

29/08/87 

20/10/87 

20/10/87 

20/10/87 

20/10/87 

20/10/87 

20/10/87 

17/12/87 

17/12/87 

16/12/87 

16/12/87 

16/12/87 

16/12/87 



25/02/91 
27/02/91 



BNSDOCID: <WO 9212087A1 J_> 



ANNEX TO THE INTERNATIONAL SEARCH REPORT 

ON INTERNATIONAL PATENT APPLICATION NO.PCT/US 91/09526 

SA 55984 

This annex lists the patent family members ret all no to the patent documents cited in the above-mentioned international search report. 
The members are as contained in the European Patent Office EDP file on 

The European Patent office is in noway liable for theseparttculars which are merely given for the purpose of information. 



Patent document 
cited in search report 



Publication 



Patent family 
members) 



Publication 
date 



US-A- 5007625 



16/04/91 



JP-A- 



3106754 



07/05/91 



For more details about this annex : see Official Journal of the European patent Office, Ho. 12/82 
EPO FORM P0479 



BNSDOCID: <WO 9212087A1_I_> 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 



Q FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 



Qj LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 





\ 



THIS PAGE BLANK owo, 



